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Claims 

[d] WHAT IS CLAIMED IS: 

1. A motor control circuit for supplying a driving current 
to a motor, the motor having a first terminal and a sec- 
ond terminal, the driving current being applied between 
the first and the second terminals, the motor control cir- 
cuit comprising: 

an H-bridge circuit having a first switching unit, a sec- 
ond switching unit, a first linear unit, and a second linear 
unit, the first switching unit and the first linear unit be- 
ing together coupled to the first terminal and the second 
switching unit and the second linear unit being together 
coupled to the second terminal; 
a current detection circuit for generating a current de- 
tection signal representative of the driving current of the 
motor; 

an error amplifier for generating at least one error signal 
representative of a difference between the current detec- 
tion signal and a command current signal, the at least 
one error signal being electrically separate from the first 
and the second switching units; 

a feedback circuit coupled to the error amplifier for re- 
ceiving the at least one error signal so as to apply the at 



least one error signal selectively to the first or the sec- 
ond linear unit; and 

a state control circuit for synchronously controlling the 
first and the second switching units and the feedback 
circuit such that during a first operational period the first 
switching unit is operated in a nonconductive mode, the 
second switching unit is operated in a conductive mode, 
the feedback circuit allows one of the at least one error 
signal to be applied to the first linear unit for operating 
the first linear unit in a linear mode, and the feedback 
circuit prevents the at least one error signal from being 
applied to the second linear unit, thereby controlling the 
driving current to become substantially proportional to 
the command current signal. 

2. The motor control circuit according to claim 1, 
wherein: 

the error amplifier includes: 

a first NMOS transistor having a gate electrode, a drain 
electrode, and a source electrode, the gate electrode be- 
ing controlled by the current detection signal and the 
source electrode being coupled to a constant current 
source; 

a second NMOS transistor having a gate electrode, a 
drain electrode, and a source electrode, the gate elec- 
trode being controlled by the command current signal 



and the source electrode being coupled to the constant 
current source; 

a first current mirror having an original current branch 
and a mirror current branch, the original current branch 
being coupled to the drain electrode of the first NMOS 
transistor; 

a second current mirror having an original current 
branch and a mirror current branch, the original current 
branch being coupled to the drain electrode of the sec- 
ond NMOS transistor; 

a third current mirror having an original current branch 
and a mirror current branch, the original current branch 
being coupled to the mirror current branch of the first 
current mirror; and 

a first output terminal coupled to the mirror current 
branch of the second current mirror and the mirror cur- 
rent branch of the third current mirror for supplying the 
one of the at least one error signal. 

3. The motor control circuit according to claim 2, 
wherein: 

the original current branch of the first current mirror is 
implemented by a first PMOS transistor having a gate 
electrode, a drain electrode, and a source electrode, the 
gate electrode being coupled to the drain electrode, the 
drain electrode being coupled to the drain electrode of 



the first NMOS transistor, and the source electrode being 
coupled to a constant voltage source; 
the original current branch of the second current mirror 
is implemented by a second PMOS transistor having a 
gate electrode, a drain electrode, and a source electrode, 
the gate electrode being coupled to the drain electrode, 
the drain electrode being coupled to the drain electrode 
of the second NMOS transistor, and the source electrode 
being coupled to the constant voltage source; 
the mirror current branch of the first current mirror is 
implemented by a third PMOS transistor having a gate 
electrode, a drain electrode, and a source electrode, the 
gate electrode being coupled to the gate electrode of the 
original current branch of the first current mirror, the 
drain electrode being coupled to the original current 
branch of the third current mirror, and the source elec- 
trode being coupled to the constant voltage source; and 
the mirror current branch of the second current mirror is 
implemented by a fourth PMOS transistor having a gate 
electrode, a drain electrode, and a source electrode, the 
gate electrode being coupled to the gate electrode of the 
original current branch of the second current mirror, the 
drain electrode being coupled to the first output terminal 
of the error amplifier, and the source electrode being 
coupled to the constant voltage source. 



[c4] 4.The motor control circuit according to claim 2, 
wherein: 

the original current branch of the third current mirror is 
implemented by a third NMOS transistor having a gate 
electrode, a drain electrode, and a source electrode, the 
gate electrode being coupled to the drain electrode, the 
drain electrode being coupled to the mirror current 
branch of the first current mirror, and the source elec- 
trode being coupled to a ground potential, and 
the mirror current branch of the third current mirror is 
implemented by a fourth NMOS transistor having a gate 
electrode, a drain electrode, and a source electrode, the 
gate electrode being coupled to the gate electrode of the 
third NMOS transistor, the drain electrode being coupled 
to the mirror current branch of the second current mir- 
ror, and the source electrode being coupled to the 
ground potential. 

[c5] 5. The motor control circuit according to claim 1, 
wherein: 

during the first operational period, the driving current 
flows through the motor in a direction from the second 
terminal toward the first terminal. 

[c6] 6. The motor control circuit according to claim 1, 
wherein: 

the first and the second switching units are further cou- 



pled to a supply voltage source, and 

the first and the second linear units are further coupled 

to a ground potential. 

[c7] 7. The motor control circuit according to claim 1, 
wherein: 

the current detection circuit is implemented by a resistor 
having two terminals, one being coupled to the first and 
the second linear units and the other being coupled to 
the ground potential such that the driving current pro- 
duces a potential difference across the resistor, the po- 
tential difference serving as the current detection signal. 

[c8] 8.The motor control circuit according to claim 1, 
wherein: 

the feedback circuit includes: 

a first switching means coupled to the first linear unit 
and controlled by the state control circuit for allowing 
the one of the at least one error signal to be applied to 
the first linear unit during the first operational period, 
and 

a second switching means coupled to the second linear 
unit and controlled by the state control circuit for pre- 
venting the at least one error signal from being applied 
to the second linear unit during the first operational pe- 
riod. 



[c9] 9.The motor control circuit according to claim 1, 
wherein: 

the feedback circuit includes: 

a first capacitor coupled to the first linear unit for caus- 
ing the one of the at least one error signal to be rela- 
tively gradually applied to the first linear unit during the 
first operational period. 

[do] lfj.The motor control circuit according to claim 1, 
wherein: 

the state control circuit synchronously outputs a first, a 
second, a third, and a fourth state control signals, for 
controlling the feedback circuit and the first and the sec- 
ond switching units of the H-bridge circuit, respectively, 
each of the first to the fourth state control signals being 
a digital logic signal having a logic high level and a logic 
low level, and 

during the first operational period, the first and the third 
state control signals are at the logic low level and the 
second and the fourth state control signals are at the 
logic high level. 

[cH] ll.The motor control circuit according to claim 1, 
wherein: 

the state control circuit further synchronously controls 
the first and the second switching units and the feedback 
circuit such that during a second operational period the 



first switching unit is operated in the conductive mode, 
the second switching unit is operated in the nonconduc- 
tive mode, the feedback circuit prevents the at least one 
error signal from being applied to the first linear unit, 
and the feedback circuit allows another of the at least 
one error signal to be applied to the second linear unit 
for operating the second linear unit in the linear mode, 
thereby controlling the driving current to become sub- 
stantially proportional to the command current signal. 

[d2] l2.The motor control circuit according to claim 11, 
wherein: 

the second current mirror further has a parallel mirror 
current branch coupled in parallel with the mirror current 
branch of the second current mirror; 
the third current mirror further has a parallel mirror cur- 
rent branch coupled in parallel with the mirror current 
branch of the third current mirror; and 
the error amplifier further includes a second output ter- 
minal coupled to the parallel mirror current branch of 
the second current mirror and the parallel mirror current 
branch of the third current mirror, for supplying the an- 
other of the at least one error signal. 

[d3] l3.The motor control circuit according to claim 11, 
wherein: 

during the second operational period, the driving current 



flows through the motor in a direction from the first ter- 
minal toward the second terminal. 

[d4] l4.The motor control circuit according to claim 11, 
wherein: 

the feedback circuit includes: 

a first switching means coupled to the first linear unit 
and controlled by the state control circuit, for allowing 
the one of the at least one error signal to be applied to 
the first linear unit during the first operational period 
and for preventing the at least one error signal from be- 
ing applied to the first linear unit during the second op- 
erational period, and 

a second switching means coupled to the second linear 
unit and controlled by the state control circuit, for pre- 
venting the at least one error signal from being applied 
to the second linear unit during the first operational pe- 
riod and for allowing the another of the at least one error 
signal to be applied to the second linear unit during the 
second operational period. 

[d5] l5.The motor control circuit according to claim 11, 
wherein: 

the feedback circuit includes: 

a first capacitor coupled to the first linear unit for caus- 
ing the one of the at least one error signal to be rela- 
tively gradually applied to the first linear unit during the 



first operational period, and 

a second capacitor coupled to the second linear unit for 
causing the another of the at least one error signal to be 
relatively gradually applied to the second linear unit dur- 
ing the second operational period. 

[d6] 16. The motor control circuit according to claim 11, 
wherein: 

the state control circuit synchronously outputs a first, a 
second, a third, and a fourth state control signals, for 
controlling the feedback circuit and the first and the sec- 
ond switching units of the H-bridge circuit, respectively, 
each of the first to fourth state control signals being a 
digital logic signal having a logic high level and a logic 
low level, such that: 

during the first operational period, the first and the third 
state control signals are at the logic low level and the 
second and the fourth state control signals are at the 
logic high level, and 

during the second operational period, the first and the 
third state control signals are at the logic high level and 
the second and the fourth state control signals are at the 
logic low level. 



[d7] 17. The motor control circuit according to claim 1, fur- 
ther comprising: 

a brake circuit controlled by the state control circuit such 



that during a third operational period the brake circuit 
transforms the at least one error signal to become at 
least one brake signal for being simultaneously applied 
to the first and the second linear units through the feed- 
back circuit to operate the first and the second linear 
units in the conductive mode, and 
during the third operational period, the state control cir- 
cuit operates the first and the second switching units in 
the nonconductive mode. 

[d8] l8.The motor control circuit according to claim 17, 
wherein: 

the error amplifier has an inverting input terminal for re- 
ceiving the current detection signal, respectively, and a 
non-inverting input terminal for receiving the command 
current signal, and 

during the third operational period, the brake circuit 
connects the inverting input terminal in short circuit to 
the ground potential such that the at least one error sig- 
nal is transformed to become the at least one brake sig- 
nal. 

[d9] l9.The motor control circuit according to claim 18, 
wherein: 

the error amplifier further has at least one output termi- 
nal for outputting the at least one error signal, respec- 
tively, and 



during the third operational period, the brake circuit 
causes the at least one output terminal to rapidly trans- 
form the at least one error signal to become the at least 
one brake signal. 

[c20] 20. The motor control circuit according to claim 17, 
wherein: 

the state control circuit synchronously outputs a first, a 
second, a third, a fourth state control signals, and a 
brake control signal, the first to the fourth state control 
signals being used to control the feedback circuit and 
the first and the second switching units of the H-bridge 
circuit, respectively, and the brake control signal being 
applied to the brake circuit such that the brake circuit 
transforms the at least one error signal to become the at 
least one brake signal, each of the first to the fourth 
state control signals and the brake control signal being a 
digital logic signal having a logic high level and a logic 
low level, such that: 

during the first operational period, the first and the third 
state control signals are at the logic low level, the second 
and the fourth state control signals are at the logic high 
level, and the brake control signal is at the logic low 
level, and 

during the third operational period, the first to the fourth 
state control signals are at the logic low level and the 



brake control signal is at the logic high level. 



